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(54) APPARATUS FOR DETECTING DIRECTION OF UNE OF SIGHT FOR VEHICLE 

(57)Abstract: 

PURPOSE: To speed up a process for operating a 
direction of a line of sight. 

CONSTITUTION: Image data of a face of a driver 21 
photographed by a camera 24, and a first and a second 
diverging illuminations 22, 23 are stored in an image 
memory 28. The image data are processed, thereby to 
calculate, at a pupil line calculation part 33, a pupil line 
passing a focus of the camera 24 and a center position 
of the pupil, and calculate, at a corneal reflection image 
line calculation part 34, a corneal reflection image line 
passing a corneal reflection image. The distance from 
the camera 24 to the face is measured by a distance 
sensor 35. The center of a corneal ball is calculated at a 
corneal ball center calculation part 36 from the distance 
between the corneal reflection image line and the face. 
The direction of a line of sight is calculated from the 
center of the corneal ball and pupil line at a sight 
direction calculation part 37. Since the depth distance 
from the camera 24 to the face is used to calculate the 
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center of the corneal ball, the amount of operations is greatly reduced. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998.2003 Japan Patent Office 



(19) a :mmfff ( j p ) • (12) 'i^ H ( a) (id ^nimmw 




#ll¥8-297019 

(43)^ B ¥fiK8^ (1996) 11^120 



(51) Int. CI.' mifSi^ ffp^^m^ Fi ^im^mi 

G 0 1 B 11/26 G 0 1 B 11/26 H 

B 6 0 K 28/02 B 6 0 K 28/02 

G 0 1 B 11/00 G 0 1 B 11/00 D 



(21) 


i^W- 127145 


(71)i±JlPA 


000003997 














(22)ttilSB 


(1995) 4^273 












(72)^^ 




























































(74)f^iSA 







(54) mm<D^m mmw^c^\^M^ 



(57) 

3¥tHSP3 3-c*^70)*l;^tia7L4''LvfiaSrji-5ia?Lit 



M 8.31 



SEARCH REPORT 




||IUDK*II 




/ 

46 


KUDMt 
««■ 




i 

45 



33 




1 

taiaa^T^-^/S^ ^mmM^&i&tii lyxma^'b^i^ 
&^^mtiit^^^^>b^tii^m.ii. nmmjm.il 

So 

[0 0 0 1] 

t:mitr^mmmm^cmmy9mm.\zmt^. 

[0002] 

C 0 0 0 3 ] ZCOJ;iZ)tj:m^0W^yjf^s[m^mt L-T 

^ajx.{i, #M^2 - 1 3 4 1 3 owj:kmzmm-^n 



(2) iKfM^8-2 9 7 0 1 9 

2 

ti;<y\Z^r>XJ^<DMmmtm^^V, ^(Dmm 

tt/^pMS, S(,i{c8liiSUTigtt6.rut2-&©;!7^7 
\Z^-oXn^\ %^<Dtl^^t.^\Z^'oX%f^2:^<D 

7/7 [0 0 0 4] sfc, i&omtvxmsw-G - 2 e i s e 

[0 0 0 5] 

iivxiimmi^iz:^^ii{,^omm6i&r3rz. ^ra. 
mi^6 - 2 6 1 8 6 3^<^m.\zm^-^nrcm^nzis 
viTfs. 2-^<Dti><^^^-mt.-r^f^jmimi-^nx 

ji^m^ii<DmmMizmsi^xf3:-snrc.h(DX'$>K>. n 

[0006] 

e.n. ^#<DBPiJ*^^cD^^^^-r-54i^«3 
rd!m^m.f)^'hm&^^x<Dm&t.-b^^nim^o:>^'b^m. 



t 



3 

:frlP]^m^ 9 <t SETT'S t)<Z> <i: 

[0 0 0 7] ±.m<Dmf^-wm&m^Wi\t^ mw<t5^ 

[0 0 0 8] 
[0 0 0 9] 

[^^J] £!.T, *^BJ*0Mf:ia'::JViTSi^-5. m 

ist^ten-sttfcic:. ^i, m2o>^mmm22, 23 

3 li, mi ©^gScBSBJ 2 2 e^B^ UT^M^g^^iEa 
©mjgcDftafc:. *;<7 2 4i:#^^Wft?^{c:Bea^n, m 

[0 0 10] f^i<Dm!(mm2 2is^zs^2(D^mm 
2 3\tmmmms9m2 siztm^nx^^^. ;i(Dmm 
mm^m^ 2 5 it. mm^^o^mi^^mm-^^^i^Mm 

[0 0 1 1] BM^p^^rU 2 8{cfi. A:*llMli5^iS'd^e. 



3) #M¥^8-2970 1 9 

4 

[0 0 12] mH^'L^tii^S 1 iZit, ^tBStl/clgJL 
i^iiL't. *^7 2 4©U>X^^tte<!:SaSli[i^ (£X 

^isfet*p^7 2 4CD^>x^i^i4:ai:^jisiijii ay. 

10 [0013] ^■«:MM5 2 6 {C^^jgg^tlT, iEgi-fe>»J- 

3 5 difgit e.n. ^^J^^f 2 e e. oti-siiMi&ft-^S: 
ayu ^iMff'L'^ttiSB 3 6 tcm;t»-r So ^m.^'XMW 

gtt>y-3 5xtt«yufe*;*^2 4/&^e5»E#M®*T? 

[0 0 14] li7Lit«^ai8l53 3 i::ftJ^4''i:-«ffiS 3 

20 |B^tfl^3 7^i, ^IM4''L#ttJIS53 6{c:J:i9#e.tlfc:ft 

7LiSiia{cS::J<Ja^*'L'^atd^^. 

3^i5^ra_hifCDia7L©4''£.>^S*-ro L;/5:/&t^T, 

it>tt4K5iJ^n-5o 
[0 0 15] ^Si^^^lp^fcBgP 3 7 m> W#lJ»f953 9 

u/^^iU T 3 8 f^XO^O^Sfea^^lMb 
JK? T. 3>bn-^^0#Aai54 0'\(OftOT'tt^S:ai:tf-r 

So n>hn— ^^0#^S54 Ofi, •f^SfiJ^fSP 3 9 ® 
di^tc^-::?^. :t— T^-f ^3>ha— ^4 1. X7a> 
n>hD— ^4 2, ^i;':tn>hD— ^4 3i5J;tfAS 

CD Oti^fT^a) n>bP— ^4 4G3t/i-rtlJ5^<£:*J 
[0 0 16] HUD ('Ny H7'>y>^7^l-X::^W) ^ 
:/7$n-56-:3>hD— ^4 1~4 40#^{3S^^. H 

UD^g|54 6 {c:HUD^<&fT;^o, ;x.-r-TU 

5^4 8;&t_hj^L/;fc^a^#:©ON • OF FS:S3 

[0 0 17] ig3G3 (a) i,t±^mmimm(Diy-(7'y 

^4 8:^^U7.7^y^J y'^T.-i 7;J»^a$tlTt/i 
So *;^^2 4;5i*SF^t§^« XfZU>i7VN>H 
Jl/C)— ^^CDMdiSa^nSo -E-UT> Cl(D:i);<^2 40D 

50 2tm}ri^^. x5^7U>i'V^>H;^€:S5^■us*^■(ay{c: 



(4) 



#l8¥8-2 9 7 0 1 9 



fe^m^oy^ 2 (D^ism 2 3 m 

[0018] ^^lESO'^'f > F I* 5 0 \Z.\t.. 
StiTi/i-So fmagoSe#IEMlC}i*;*^2 

1}-3 5digES$nTt.^S, !Egi-fe>+J-3 5{;:ti, 
l{-fe>-tK»PSD (Position Sensiti 

V e Device) fs:^m^(DM\-m^mAmf^^^n 

-So :aj8^'ry5^xU7 3 8m. 03© (b) IC^f 
n>hD— ^^0#;^a54 OSi^fUTftP^n 

i:pt-<>7.<';/5^4 8«i^0® (c) fc^f-fc^f-^ X 

[0 0 19] C^T, 2|s:^«aj|cj;^^^tliOI^l- 
rp(,iT04^d;i:^05^IH/iTM?a-r-5. ia4{i. 

[0 0 2 0] -tis.t>t>. i(^m\zii^^xkii.. ^mmz 
g5« ufcm 1 oy^mm 2 2 tr#^^ fc* ^ 2 4 -e ag 



[0 0 2 1] — Sggi1z:>-ti-3 5Tftt, *^^2 4*^ 
6iSte#2 l<DMDS*TOl®g|2:tha!rr-5o BS^fJM® 

*^^2 4d^e.3Bte#2 10^*T? 

<D8§f«S:m{i ln^^t-r-&<h, 2 4d^?.^M 

^4i-L-0 ST?cDSg^}i*;<9 2 4:d^e.a^#2 1 

:t;>c^2 4;&^'=>^l^'4''i>0*-eo8e?i«> 8iBI-fe 

>-y- 3 5 Id j; 0 tt-SIT^-So 

[0 0 2 2] L-;t;i^t7T, 0 5 Id^-T.*: O JC, 
-y-3 5tCJ:f9tt-a"JUi'5::^P^7 2 4*ie.^#2 Ico 

^cfJiU^thlilS 3 6 {i, J; \Z UT:IIJ^4''L^ 0 
[0 0 2 3] Jil^$l!l?RTIig5$£m'Jt'^t> la 



> 



•f3:^y2A.±.<Dm^M%<^ 

[0 0 2 4] IS?Litil^ttiaP3 3t4, Z.(Dti^v2A±, 

<Dm^^^(^A>b-'tfs.t>'^m^'¥-L-t.1d^y2 4 (Dm 

JO M.^'^JsmsLmm-Mm-^. ^^m^^^h^ tss^'h 

©cfc 5 ^c:^ufcAl^'^''L^ 0 ^^iL^ii^^^A . 2 

mm© W<h . l8?Lilj^^ma5 3 3 T-^ttJ UfclffiTLit^ 
[0 0 2 5] ;^CfC, 2ti:|yS0!lS«©f^ffl2r, X7n>® 

id^x7n>*^f^ufc(/^t#^^tstai> 

>y5^XU73 8®X7n>'^ (03© (b) (f®A/ 
A>1<;U4 9©^'f >;^'f .y^4 8S:lff. cinic:^; 

0 iS:^©ii-ay**fi'*>n"5o 

[0 0 2 6] -r^t)t>^-r7.7"->y^2 0 1 "(7, 
a52 6d^e.iha!lM*&«-^A^ai:*3^*T-^» X5^-;/:/2 0 2 
T^J. :i©m-^f^-::^^8SB^^^J1B"Si5 2 5 h U ;tr 

i^2 1 ©^;i»#.BJ$n-5= 7.y'vrf2 0 3lC:fe(/i 
T, C ©MI9 S 2 1 ©^®^©H^fe6i* ^ 

^24 lCj:^T^$n. ®^'l^;5tA/D^m§&2 7 
lC<tOA/D^^5^nT, x-f >'5'-'l^©ili«^-7— 3? I 1 
(x. y) .hUT. Si^^t^U 2 8lC*S^^n-5o 
[0 0 2 7] 7.T-iy^2 0 4T:ti, Rg^fl^Jfiai52 5 
5.© h U ^'M^fCct-pT, W, 1 ©^IftfigH^tC-f^^T 
^ 2 (D^^m 2 3 ;6t;^T^ tl, *4^ji^# 2 1 ©ffiffi 

;{,iR?,H^$n-s, >^5^>^2 0 5ic*5(/iT, c:©|giB$n 

2 1 ©M®®^©®'Mfci^* p^^24lC:J;:3T 
Ml 2 7 {Cd; 0 A/D^$riT, x-^ i?iS';l^©lii#5^ 

-^12 (x. y) tvx. m^^=^^)2z\zmti^n 

-So ±ia©>5.7">yy2 0 2~2 0 StSS, mmW^CKti 
[0 0 2 8] 7>x-y>^2 0 6T?fi, 2 6 6, 

^^2 4;i^6a^#2 1 ©M®*■^7©!E^^*^^^T^ 



so wm^Wcm^n^, ±iE©XT-y:/2 oe. 207^^5^ 



4 



t 



(5) 



#H^8-2 9 7 0 1 9 



[0 0 2 9] T.^v'^l 0 



T^-iS' I 1 



(x. y) tm^'T—'^ I 2 (x. y) QMiri^^n 
t/^, iB^^T^rS' 13 (x, y) S:f^^-5<, i^is. M^i- 
a!S^lc:^t;S:t>&-7^iS'{40i:-r-5„ Z.(Ddbt.7.'TV 
:/2 0 9T:«, iS^-T^-^' I 3 (x, y) ^46^ 
U;feiU#«/iffiTh 1 (Thl>0) iiUMV. U^t/^M 

14 (x, y) -5. 

[0 0 3 0] 7.7-v':f2 1 OTii, *fittl;^tifc^&^® 

W^f—^l^ (x. y) tc:#^tt^ff-5^^U>i7' 



8 



[0 0 3 1] -€-UTX'7^<>y2 1 3tC:i3t/iT, ±iaOD^ 

mJ®l^{Ci&-5<i:^tt, ;^7^y:/2 1 S'^.jt^K mXnM 

iitr. 7.5^«yy2 1 4-^li, *t^<i:U;t^O®ISS:0 
<fcbT;^-7^-yy2 1 2'\M0, ^^{CffilSCD^^ti^tC 
C)l/iT, fiSatti^^ffPo ^2 0 8~2 1 

4 f SiiiMRM'^tbSP 3 0 -efT^t>nSo 

[0 0 3 2] TsT-v^l 1 ia?L+'ij^tiiS153 1 

^{iTB5O^l;J;0S^E«Si|i05a<i>M^ (Xgi. Yg 
[18:1] 



[0033] 7.v'y:f2 1 TT:\t. KTLff'LvfeSO^ 

■5. Ti^t)"5. a9tc:^-r<fcp{-. piii^xqia^^ 

^•y>^2181?, pXq ^t^®aii5i^^c?>iStBSrff 

o= ;in^ftm^^<i: UT, ^aym^t: (xl. y 
1) i:-r-5. iJUiOX^"y>''2 1 7~2 1 8ti:^lMSlN- 
mS&mU^ 2 lC*3l,iTi2!S^tl-5o X5^->:/2 1 91? 
{i. 3 4 tC*t,iT. ±lCtttti 

n^mi%.t.ts 2 4 ©^{fcMSrjt-S^lMKMI^ii: 
jSaSr^m-f-So ±iS07;5^!yy2 0 8~2 1 5. *3cfcZ^ 
X7^-y:/2 17> 2 1 8dJ^^<Z)tt?L*5<i;tX^lMSlN-^fe 
mHi^m^m^V. 7.7^<y>^2 1 6 ;&tit?Lit^^ttl#S 

Sr, >^2 1 9d^:ftl^RM'ii]iaSI¥ttl#S&^ti-? 

[0 0 3 4] ^2 2 OTa. ^lM^''L>^aiS|53 6 

#2 1 (DM®*1?®llff€Sg8lt. X5":y:/2 1 91?^ 
ttJ-r-So X-T-'y>''2 2 lldiSt/iT. tSM-^>h(D 

2 2 Q-^i!k)5btz.fk^^>b(Dmmt.7.7-yZf2 2 11?^ 



-r-So £U:0:^7^y:/2 2 1~2 2 2f3:. W^C^JpMtii 
053 7{c43(/iT^$n^o ±150)7.5^ -y:/ 2 2 Od^^ 
§?(D:ftl^*'il>#ffl^SS:«te!6b, 7.y^y:/2 2 1,2 

ji7 [0 0 3 5] iiUiom^Uf\^(Dmmmr)M-^nx, m 

^W^C^JPl^mU 3 7*^ e.^ife*T6]©^m^:i:*^ffi:^$ 

nst. Xy^y-:f2 2 31?«, f?S¥lBrSP3 9ic:cfet/i 

di— 5£ISfi'ffc:f?SUTl/xnti7.7^y:/2 2 S^it^K # 
^VCi^^:^ifnit7.y^y':f2 0 a^xM-So 
[0 0 3 6] 7,y^yZf2 2 5T?tt, ji^#2 103^lit" 

40 SP4 0t^*5l.iT> W#IJ^3 9d^6.miJ^^ilt^5!>^ 

5^xu 7 3 8 ©xzn ^^^fcHf^r^l^S 

hD— ^4 20Qr3>hD— JUdftJIi^O^-S. 
[0 0 3 7] 2mSS^JtiEU:®=fc^>(-«B£^tl. 



1 



■ 



( 

9 

[0 0 3 8] -euT, ^mtiim<xti^^<D^o^ 

[00 39] 010 li^JI^CD^ 2 <D|^^aj<Z)«fi5i^7iN 

ff^5. m2(D^mm2 3\t. 'mi(D^mm22fs^ 

[0 0 4 0] tl^'y2A\tA/T)^^2 1^mxmm. 

^-^ma58 o;6t^$n. :in!ria7L*'ii^ffla58 
js«amim4''L^uisi58 1 t^feM^'L^ffisp 3 6 ora 

[0 0 4 1] im^^t±ia58 0tt*;*^2 41?*l«ft 

RMiiiis^sttm-r«>o ia?L4''L'^digP8 iii. mi> 

^•a^2m^^'L-^^m-^o -^m^Mmmu^ 2 
fi, mi. B2mRi*^««c<^'^"^M5t<o«.i-rn*^ 

[0 0 4 2] tt?L4''L>^tBSI58 1 icti. ^ 1 mi^'ht 
■g)tt?Liii^diSP3 3d^^$nTt/i-5. 

Vr^L^. 01 Ur^-r^fc-SfCl. CCD®24a<D^ 

Y (mm) : X (mm) = 8 . 

ti, (1) , (2) <fcO;f7P^^2 4di6.^#S-e« 

[0 0 4 7] m^'^<DW^^^t>'b'^\^^^'^^^^^^^^ 



6) #M^8-297 0 1 9 

10 

5«, miiil7L4''L><fcm2ia7L4''i>t©ISSIS:Slc::*;* 

[0 0 4 3] '^W?>XM-'^'i 6 ^M^#it)^ 

Affiles 4 <hiifT$it^aiisi58 5 .tdJ^^^nTij 

0. :eKSM^it)ISt*^7 2 4;(»ieM#2 1ST?® 

3 (h^iM^'L^msis 8 6 t«^i6to&iB^msp 3 ? 

ms^<^'w^2\(DW^-)m^'M-m-^. ^<Diimm^ 

[0 0 4 4] :^{c, :*:^^»J}::*3t-t-5Si8tS-a"J®J^tc: 

ti> 1 8:rRi:CDfi£AT?ti. ^<46 3 mm, ^c146 Im 
02» pp 2 7 0~2 7 2, ^tiilig) o Uifed^t^T, 

[0 0 4 5] 011. 012$ffi(/iT, tt^^lK^Si^ 
-r-5. 01 ItCS^-Tcfc^tl, i^^^:^7P^^2 4©tW 
«i«J 1 1 ^E<D»|te#OilSS^i 9 0 % 7 

;!j;*7^'fa:«F;5^6 9 2 0mm~ 10 8 OmmCDSeB 

^j^jen-So — 01 \ ^#*s9o%t 

-f l^>i^|^<D;;t7;>c^^'fe®5^t>XmmG>tfi!:a{C0i-g)<h 
UT. ■?-(D'fi:aTiS^$nTt/iS^#:®S^5:Ymmi: 

[0 0 4 6] Ufed^oT. 01 2CDiliS_hT!, 

Y (mm) : 6 2 (mm) ••• (1) 

8. 8mmft"'5<i: 
8 (mm) : 5 0 (mm) — (2) 



a 



(7) 



^W-S - 2 9 7 0 1 9 



11 

ihm, 'liS^5n®¥^3 7|fiI^B;*:^, 1 98 8^) © 

2) , (^3) fCcfcO, *^^2 4d^e.3^#S-C©K 
BIX (mm) (J^Btf^O-hTS^fe^llBE^tcJ;?. 

[0049] 2|5^ISS0iJ©*Jf»I!if^2ria 1 3~iai 

X7^y:/3 0 5li^l©^0ycD06CD7D-g^-\'— h 
0[)7.5^-y:/2 0 l~X5^->y2 0 5i:ili;'T:$>-5. 
y'fS 0 SOfbi:, T.r-y'^^S 0 STIiHfeT^^ I 1 



12 



(x, y) tm^y^-^ I 2 (x. y) ©M^WJ^Srfr 
■^^7^^' I 3 (x. y) STf^fiTT'S. :10P^> X 



■T-y>^206~207 {c:^g^-rs7.5^-y -:f-b^m^^f}^. z. 

fT@Tlli^l5aSi{-<tt3T#T(/i'5;'c:se)T?*'5o ±127.5^ 

0 6d^6X7^yy3 1 2S-ett. 06. 07 
D— hfCiJlt^X-T^y :/2 0 8~X'7^->>''2 1 4 

So 

[0050] 7.7^-y>^31 3lCi5t,iT, ^jL+'L^tHliP 

8 11?, dcD— :ercr)tt?L{c::3(/iT, lliK?L^oa<i> 

OD>'D— 5^-^'— b(Ci5frt-5X^y>^2 1 5i:i^DT?*fe 
-So X7^-y:/3 1 4Tii, X5^-y:^3 1 

fLft^'Lv&S^XfcibT, ia?LiiC^tiiS158 3lccfet/iT, 
^ 1 ®dFL4''Lvfi:»<t * >^ ^24 ©*ft;^ttaS:jiS^ 1 m 

[0 0 5 1] 7.y^y:/3 1 51fli, ftto^OiStClOtiT, 

©^(is 017 {d^Tcfc •5 tc, f^l ttJLoM'LvffeM: 
G 1 J; 0 . pMiUi'efc&MfiiJJcHffSML ;t*itginfc&a 

{i, uraoF'^-efT^fc*, 0 2 1 rom 1 ejLMiL-O^fcSJ: 

r' <r) ^im^trnt-r^. 

[0 0 5 2] T.'ryZfS 1 6T?fa. 7.'ry':^3 0 9iZiS 

^^xi^^-^nm^)<'E*) 2 8}cs5ti$nTt/i-5-7^— yju 
±1?, ^ 1 ia7L^©®«^ 0 t-rso cinic<fco, 

^m2tmM^(Dm\Mtiit:f3i^o 7.7-yf3 1 71: 
fS, mi r X s®*^4'C^*tl'5*;>cC)«J^<©®ISfCO 

•5. ^3 1 8-Cfi, ^[zgftJ^;&imXn^t^{C 



[0 0 4 8] •tut>'b. 

A^e.a3[Hlfeg|<&0<fc-rsa:> ^ (1) <DWC&6 2^6 2 

X c o s 0 ics^mA;t^ (3) iim<hn^o 

Y (mm) : 6 2 X c o s 0 (mm) 

- (3) 

>''3 2 O^ii^, ^i^|*I-C;ia:«^it€liX-7^>y ^3 1 9^^ 
JO [0 0 5 3] T.T-v^Z 1 Q-Pti, *t^i: Lifc^cDM 

^^{cot/iT> m^skmm&^oo eu^ox5^'y^3 

1 5~3 1 9l*aiM5i*^UiSi58 0 ICtSl/^TfftJtl 
•5, 7.T-> >^3 2 O-Xffi, S7L4''L'^Hi^8 1 {CiSt/^T 
m2llt?L«*gcOaii> (m2i8l?L4''W 0#ttlSff5o 

[0 0 5 4] Z.<D^}i. T.'ryZfZ 2 l"^, SH^M® 
ODfc&SQ^e^tb U Xxy>^3 2 2i?, iHB^Mffio 

^^21®^^3 7[h1^H::^, 1 9 8 8^) \Zii'0^<i> 
nTt.i-5CD-T?iftigS:#BS-r-5. X5^y:/3 2 3T?«, 
jZB©^ (2) *3J;C;5S: (3) ^rfflt/^T, 1d^v2Ati^^ 
iHte#2 1 *T®SB8t*^Ui-r5. £Lh®7.7^!y >^3 2 

i~3 2 3«, nff^'W^aysiJs 5{c^(/iTfft>n 



[0 0 5 5] iiit/^T, T.'TvZf^ 2 41:ti, Igl, ^2 

iSiMRM^^jfi^(C:ftMRMMl^of^«e)© p X q M 
30 J^^tSSrr-So Cl«)X5^.y>^£A^X5^yy3 3 2^-ecD 

08®X5^y:/2 1 7~X5^-y>'"2 2 5 i:l^i;-e$)-5o 
X5^'y3^3 0 2~3 0 5dJ, ^B^®lli#A*^SSr«fife 
bTt/iSo Sfc. ±l5©X5^y>''3 0 6~3 1 3. iSJ; 
t/X5^>y:/3 1 5~3 2 0, 3 2 4. 3 2 5:^5^0^©^ 

^^^xs-mm^m^mmMm^. T.T^yzfz 1 4 

3 2 1-3 2 3 ;0^^fT#'lf^tB¥S2-. 7>5^y y^3 2 
7 di^j^tf'L^tB^SSr. X5"y:^3 2 8. 3 2 9d^ 

[00 56] :ifmm\WJ:.<r)^ O t^^lfifeSn, 7 

50 mi^^^(^'M-m-xwb-z%mmn\z^^ii'^^ 



13 

[0 0 5 7] 

[03] Mm^m(Dly^ 7^ hSr^f 

[0 5 ] m^comsSi^'eT'Mtvrdm'^sb^o 

•5. 

So 

[0 8 ] m&M<o^mSii^&^Ty n—^^—h-(;$> 

[09] :ftmKlf#O^^^S:^"nJi??0'^*-S'o 
[010] 2^:^^0)11 2 CD|^^J<0«fife*3^-r >^n >;/ 

0T*s. 

[011] mii'i''bfsmisi=^m<^^rcMn^^mtm<Dm. 

[012] iiillfe4'tc:^tl^iSn-i)tt?L^'LfBlPi®iii®^#: 

\zM-t^^i^^wmr^m-^$>^o 
[013] 'm2(D^m<Dmm^^7r^tyu—^^— 

[014] ^2 (DmM<OMmWii^^^tya—^^r— 

[015] ^2 (D^moifsmwi^^^ty u—j-^— 



8) #M¥^8-2 9 7 0 1 9 

14 

[0 1 6 ] ^ 2 ©^^aiOftiHilSjf^Sr^i-^ o— 5^-\r- 

[017] m2msmMmmmmw^m.^-tn 

[^SF#©lft?a] 

1 Wf^ti^^ 

2 RgHj 

3 jgtiSS 
Jff 4 

6 nmm^mmmm^ 

7 m#it^tH^g 

9 ^iis^^ip^a^s 

2 1 

2 2 ^1 €>^I^.BJ 

2 3 $^2<jymmm 

2 4 

2 5 m^KMsem 

2 6 ik#:ft!OT3U 

2 7 A/D^mgS 

2 8 iU^^^^'J 

3 0 m^Mmmm 

3 1 ig?L4''L^mS15 

3 2 :^m^'i^tBia: 

3 3 m^iw^\m 

3 4 ;^M^'§i^itmtb^ 

3 5 ligg|-fe>+>- 

JS? 3 6 ^lM*'L>^ai^fl5 

3 7 ^Sl^lSj^aSP 

3 8 «il^<!y5^xiJ7 

3 9 nmmm' 

4 0 r]>l-D— ^^O^^^IP 

4 1 :t— ^r-f > h D— ^ 

4 2 XTn>n>hP— ^ 

4 3 ^>>^n>hn— ^ 

4 4 AS CD 0©£^ff^S) 3>hO— ^ 

4 5 HUD^^J^SP 

4 6 HUD^^ 

4 7 7.7=-TU>i''7.<-y5^ 

4 8 ^OX-fu/?^ 

4 9 7.'T7^)yCff\y)r^)V 

5 0 c^-f >i«5^— ;n* 

8 0 mmMm^mu 
8 1 ia?L4''L'^tb^ 

8 5 mf^'W^^mu 



(9) 



9 7 0 1 9 



[ISIl] 



T 



s 

1 



J 



5 

L 



I 



[IS2] 



[1^3] 




HUD&9 

tana 



T" 

45 



30 



\ 




t 


H{R> ■« 'J 









3 



31 



] 



32 



33 



-25 
26 

48 



35 



—34 




\ 






ca) 




38 



(c) 



47, 



SB 11)^48 



(11) 



#§1^8-2 9 7 0 1 9 



m6] 



[07] 



201 
202 

203 
204 

2as 

206 



"N: 



207 



208 




± 



O 



1 



209 
210 

211 



Til "C 2 aft— 14 



I 



I 



212 



213 



214 




I 



215 



Z1& 



£ 



I 



] 



T 



© 



mi 2] 




[01 3] 



301 
302 
303 
304 
305 



306 



± 




© 



Bf*f-5'3R'jaA 1 






IK i2i£^aa-D 







© 



(12) 



- 2 9 7 0 1 9 



mi 0] 



0 



217 
SIS ^ 
219 
220 
221 



I 



1 



222^ t 



223 



225 




CEzD 



46 



T 

45 



T" 

38 




28 
BO 



27 












23 
an 



I 



zir 



26 

48 





/ 




81 





33 



39 



^ — t 



37 

2. 



85 



36 





34 





3> ►0-» 



41 



47 



40 



42 
43 

44 



EE 



ED 



A5CO 



[mi 7] 




(13) 



mi 1] 



lOSOiiBS 




mi 4] 



307-^ 


Thi-C 2 filfl;— 14 




♦ 


308 






♦ 


309 1 




1 



310 [ •^PBaoai«Kov»-c»HiBi^iiK'ify | 



3n 




ves 



312 ^ ^^ fcLftfilJtoga'-O I 

I 



© 



(14) 



4tM^8-2 9 7 0 1 9 



imi 5] 



mi6] 



1 



3\s ' — I jir2WJKfiLMfftgx«ato^1 



316 



I 



317- 




VBS 



3I9-— r ii1fLtLfiiM^<r>M^^0 1 

I 



320— -j »2aBLWW«-C-gai I 



© 



321 
320- 

321- -[ 



I 



t 

T 

r 

324 — I ;^KR«t>ganm 



T 



325 — I SSSwZSi" 

326 — 



] 



327 [ 



328 — [ 



I 



329 




330- 



